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PREFACE

This report presents findings of an evaluation of the safety impact of a prototype drive
test piloted in 30 California Department of Motor Vehicles (DMV) field offices. The
study represents the final stage of a 5-stage project designed to develop an improved
competency-based drive test for possible statewide implementation. The report is
being issued as an internal monograph of the DMV’s Research and Development
Branch rather than an official report of the State of California. The findings and
opinions may not represent the views and policies of the State of California.
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EXECUTIVE SUMMARY

Background

» This evaluation is the final stage of a project to develop and evaluate a new drive
test, called the Driver Performance Evaluation (DPE), for possible statewide
implementation in California. The DPE is currently being used in over 60 field
offices in southern California.

* Romanowicz and Hagge (1995) found evidence that the DPE has construct validity.
These authors reported that experienced drivers performed significantly better on
the test than did inexperienced drivers or drivers with physical or mental abilities
that may have affected their driving.

* An earlier study by Hagge (1994) evaluated the reliability of the DPE in six field
offices used in a prior evaluation of the traditional drive test conducted by
Shumaker (1994) and Williams and Shumaker (1994). Hagge reported the DPE to be
a much more reliable test than the current drive test.



DPE PROGRAM EVALUATION

* The above studies and the current study are part of a more extensive effort by the
department to increase the competency of California motorists by improving the
driver licensing process.

» Previous evaluations of driving tests have measured the correlation between test
scores and subsequent accident rates. In contrast to previous studies, the current
evaluation was designed to determine whether applicants who are required to pass
the DPE exhibit lower subsequent traffic accident and citation rates than do
applicants who take the standard test. That is, the present evaluation attempted to
measure a treatment effect (e.g., accident reduction) rather than a correlation
between test performance and accident rates.

Study Objective

The objective of this study was to determine whether the DPE program resulted in a
decrease or increase in the risk of traffic accident involvement and/or law violations
subsequent to license application.

Methods
e Four independent groups of original driver license applicants were selected for this
study:

(1) 136,135 applicants who were administered the DPE in the 30 southern
California field offices that had implemented the new test.

(2) 110,412 applicants who were administered the standard drive test in the same 30
southern California field offices before implementation of the DPE.

(3) 63,125 applicants who were administered the standard drive test in a
comparable group of northern California field offices during the same time
period before implementation of the DPE.

(4) 84,429 applicants who were administered the standard drive test in the same
northern California field offices during the same time period after
implementation of the DPE.

e Logistic regression analysis was used to compare the study groups on traffic
accidents, fatal/injury accidents, and total traffic citations during the 2 years
immediately following driver license application. The driver license application date
was selected as the reference date to capture any effect on the traffic safety
measures due to delay of licensure attributed to the DPE program.

The independent variables included a linear set of covariates, office region (northern
vs. southern), field office within region (28 northern offices and 30 southern offices),
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time of application (pre-DPE vs. post-DPE), region by time of application interaction,
and time of application by office interaction within region. The primary effect of
interest in the analyses was the interaction between region and time of application.
This interaction effect addresses whether the change in accident risk for southern
offices following implementation of the DPE differs from that for northern offices
over the same time periods.

Results

Total accidents. For the total accident criterion, the region by time of application

interaction was not statistically significant (x* = 0.2493, p = .62).

The odds ratio computed for applicants in the northern region was 1.03, indicating
that the odds of accident involvement for northern applicants was 1.03 times higher
in the pre-DPE period than in the post-DPE period. Both groups of applicants within
the northern region received the standard non-DPE drive test. The odds ratio for
the southern region applicants was 1.04. This value indicates that the odds of
accident involvement for southern applicants receiving the standard drive test
during the pre-DPE period was 1.04 times higher than the odds of accident
involvement for southern applicants receiving the DPE drive test during the post-
DPE period. The adjusted accident involvement rates underlying these odds ratios
are shown in the figure below.
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Figure. Adjusted 2-year total accident probability by region and time of
application

The similarity of the odds ratios over time for the two regions reflects the lack of a
statistically significant interaction between time and region. However, the results
are directionally supportive of a positive impact of the DPE with a greater risk
reduction over time shown for southern offices exposed to the DPE.
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Fatal/injury accidents. A second set of analyses focused on the fatal/injury accident
criterion. As was the case for total accidents, the effect of interest was the region by
time of application interaction. The results showed that the region by time of
application interaction was not statistically significant (x> = 0.0515, p = .82).

* A comparison of the change of fatal/injury accident odds from pre to post within
region yielded an odds ratios of 1.04 for each region, which reflects the absence of a
significant period by area interaction.

* The lack of a statistically significant interaction between region and time for the
fatal /injury accidents criterion is consistent with the findings for total accidents.

Total citations. The results from the logistic regression analysis for total citations
showed that the region by time of application interaction was not statistically significant
(X*=0.2997, p = .58).

* The odds ratio computed from the regression equation for the northern region was
1.11. The value implies that the odds of citations for northern applicants is 1.11 times
higher in the pre-DPE period than in the post-DPE period. Both groups of applicants
received the standard non-DPE drive test. The odds ratio computed for the
southern region applicants was 1.10. This value indicates that the odds of citations
for southern drivers were 1.10 times higher before DPE implementation than they
were after.

» As was the case for the two accident criterion measures, the similarity in the odds
ratios for the two regions reflects the absence of a significant interaction effect for
total citations.

Conclusion

Because the DPE as evaluated in this study is longer in time than the standard road test
and had additional maneuvers, such as a freeway driving component, it is a more costly
program requiring a more extensive allocation of resources than is required for the
standard road test.

The failure in this study to demonstrate any bottom-line benefits to offset program
costs makes it difficult to recommend that the department reinstate the freeway
maneuvers and expand the original DPE statewide. However, there is no question that
the method of testing (route selection and scoring procedures) produces a more reliable
and “content valid” test than does the current testing procedure. It is therefore
recommended that the department expand the DPE scoring procedures to all offices of
the state.

iv
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INTRODUCTION

This evaluation constitutes the final stage (Stage 5) of a project to develop and evaluate
a new drive test for possible statewide implementation in California. The study was
conducted to assess the impact of the new test on traffic safety.

The Stage 4 study (Romanowicz & Hagge, 1995) found evidence that the new test,
called the Driving Performance Evaluation (DPE), has construct validity. In that study,
experienced drivers performed significantly better on the test than did inexperienced
drivers or drivers with physical or mental abilities that may have affected their driving.
The authors also reported that accident-involved drivers tended to receive lower test
scores than did accident-free drivers, although the difference was not statistically
significant (p = .17). The authors cautioned that the failure to find a significant
relationship between test performance and accidents could be attributed to low
statistical power resulting from the small number of subjects (1 = 42) in the accident
group and to the large stochastic component inherent in accident involvement.

The Stage 1 study (Shumaker, 1994) assessed the reliability of the department’s current
drive test in six field offices. The six offices were selected from a group of 30 pre-Stage 1
candidate study offices that were considered representative of field offices statewide
(Williams & Shumaker, 1994). A prototype of the DPE was piloted in Bellflower,
Laguna Hills, Sacramento, and South Sacramento field offices in Stage 2 (R. A. Hagge,
internal memo, September 24, 1993). The Stage 3 study (Hagge, 1994) evaluated the
reliability of the DPE in the six field offices used for the Stage 1 study and found it to be
much more reliable than the current drive test. It also provided information for further
improving the DPE prior to the pilot for the current study.

The above studies, and this one, are an integral part of a more extensive effort by the
California Department of Motor Vehicles (DMV) to increase the competency of
California drivers by improving the driver licensing process. As a first step, the
department commissioned a study to evaluate the needs and requirements of the
California driver licensing program (McKnight & Stewart, 1990). Following that study,
DMV hosted the “Conference on Driver Competency,” a seminar designed to obtain
input from selected experts on driver licensing and driving behavior. The department’s
driver competency-enhancement plan, which calls for the development of a more
reliable and valid drive test, is presented in the epilogue to the conference proceedings
report (California Department of Motor Vehicles, 1990).

Description of the DPE

The DPE is based on the driver performance assessment model for commercial road
tests described in a report by Mackie et al. (1989). It is currently being used in over 60
field offices in southern California. The following comparison of the characteristics of
the DPE to those of the department’s non-DPE drive test still being used in northern
California is taken from the Stage 3 report (Hagge, 1994).
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Characteristic | Current drive test | DPE
Content Narrow in scope and insufficiently Represents common traffic conditions,
challenging. including freeway driving.

Emphasizes proper search of the
traffic environment.

Vehicle check list Not printed on score sheet. Printed on score sheet.

Mechanical -- Expanded.

knowledge

Skills test

On-road test

Not standardized and may be

conducted during on-road testing.

Scored in seven error categories.
Errors on the same type of
maneuver are marked in different
areas on the score sheet.

Standardized and conducted before
on-road testing.

Scored in six maneuver categories.
Errors on the same type of maneuver
are marked in one area on the score
sheet.

Scoring Indefinite number of possible Fixed number of possible errors.
errors. Every observed error is Maneuvers are scored only at
marked no matter where it occurs.  predetermined locations.

Disqualifying errors are scored
anywhere.

Length Typically too short (10-15 DPE is 5 - 10 minutes longer than the
minutes) to adequately sample current test.
relevant driving conditions.

Training Examiners taught to look for errors Examiners taught to observe specific

at all times. Does not teach a
standard scoring strategy.

maneuvers at specific places and
times. Teaches standard scoring
criteria.

Subsequent to the completion of the data collection phase of this project, freeway
driving and the turn-and-stop skill test were temporarily dropped from the DPE due to
budgetary workload constraints. Therefore, the results presented in this report
represent the DPE as originally designed. (The DPE test administration and scoring
protocols are presented in Appendix I.) The policy implications of this distinction are
discussed in a subsequent section of this report.

Study Objective and Evaluation Paradigm

The literature contains a large number of correlational studies on the validity of road
tests as instruments for predicting driver accident rates or differentiating between
accident-free and accident-involved drivers. These studies have invariably found little
or no association between road test scores and accident rates per mile driven or per
driver year. There are a large number of reasons for these negative findings. There is
no need to discuss them here because the focus of this study is on the function of a test
in enhancing driver competency rather than screening out drivers who are predicted to
be at high risk of having accidents. As noted by McKnight and Stewart (1990) and Peck
(1994), the objective of DMV road tests is to assure that a driver demonstrates an
acceptable level of competency before being licensed. This, in turn, influences the
amount of practice and training needed to pass the test. In addition, drivers who failed
are not licensed until the road test is passed. To the extent that the road test exerts
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these effects, any correlation between test performance and subsequent accident rates
will be attenuated. The following quote from Peck (1994) illustrates this paradox:

Although it is frequently assumed that the ultimate criterion of the validity of a road
test is the ability to correlate with the subsequent accident rates of drivers, this
paradigm is flawed for several reasons, the most important of which is the fact that the
test’s existence and pass-fail threshold operate to motivate the acquisition of the
requisite knowledge and skill before the test is taken. In addition, those failing the
test often retake and pass the test after additional practice. The result of this process
is both to elevate and homogenize the competency level of the licensed driving
population.

This does not mean that a licensing test should not be designed to achieve a safety
impact, but rather that the method of establishing that impact cannot be done through
traditional correlational analyses. What would be required to establish the tests’
safety impact is an experimental design in which the test requirements were waived
for a large random sample of the driving population, or conversely, imposing a road
test as an additional licensing requirement in a jurisdiction which previously did not
require passing a road test. If the road test has safety value, one would expect the
tested group to have fewer accidents than the non tested group. This, of course, is an
entirely different question than that of the correlation between the test scores of
applicants with their subsequent accident rates.

Recognition of the above has important implications on the type of research design that
is required to demonstrate the ultimate validity of a road test or, in this instance, the
comparative validities of two tests—the standard test versus the DPE. Rather than
measuring the correlation between test scores and subsequent accident rates, the need
is to determine whether drivers who are required to pass the more difficult and more
reliable test (DPE) exhibit lower subsequent accident rates than do those who take the
standard test. In other words, the study objective was to measure a program treatment
effect (accident reduction) rather than a correlation between test performance and
accident rates.

Very few studies have attempted to measure the “treatment effect” of a road test. In
fact, only one such prior study has been documented—a California study by Ratz
(1978). That study failed to demonstrate a significant effect, but the experimental test
used was not comparable to the DPE, and the study had very low statistical power for
detecting an effect on accident rates.

METHODS

Study Groups
Four independent groups of original driver license applicants were selected for this
study:
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(1) Applicants who were administered the DPE in the 30 southern California field
offices that had implemented the new test.

(2) Applicants who were administered the standard drive test in the same southern
California field offices before implementation of the DPE.

(3) Applicants who were administered the standard drive test in a comparable group
of northern California field offices during the same time period before
implementation of the DPE.

(4) Applicants who were administered the standard drive test in the same northern
field offices during the same time period after implementation of the DPE.

The four applicant groups were obtained through a two-step selection process. The
first step involved the selection of all original driver license applicants throughout the
state during specific time periods before and after DPE implementation. The second
step involved the selection of a sample of northern (non-DPE) field offices that would
provide a similar group of applicants for comparison to the applicants receiving their
drive tests in the 30 southern DPE offices. The following sections describe the selection
process in more detail.

Subject Selection and Data Collection

The available subject pool for the study consisted of 817,556 individuals who applied for
an original driver license during one of two time periods. The first time period was
January through June of 1993. During this pre-DPE time period, 362,680 applicants
applied for a California driver license. The second time period was January through
June of 1995. During this post-DPE time period, 454,876 applicants applied for a driver
license.

All potential study subjects were identified from a search of the department’s
automated driver license (DL) master file. Applicants whose records indicated that they
received a drive test waiver (usually because they were already licensed in another
state) were excluded as study subjects. Although it was desirable to limit the subject
pool to drivers who were on the first drive test attempt of their first application for a
license, a small, indeterminate number of applicants in each study group may actually
have been on their second or subsequent application as of the driver record extract
date. It was not possible to identify and remove these latter applicants from the
analyses. However, any bias that may have resulted from including them is believed to
be slight.

It should be noted that the number of applicants in the pre-DPE time period may be
slightly underrepresented. It is estimated that fewer than 5% of the drivers who
applied during this period were not captured because they had renewed their license
prior to the extract date and therefore were not identified as original applicants.
However, any bias attributed to the underrepresentation is probably slight because the
loss of subjects would have occurred in the northern and southern regions equally.

Data on demographics and subsequent driving incidents were gathered for all
applicants. The data are of two types. The first type is subject-specific (driver age,
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gender, etc.). These data were gathered from the DL master file. The license application
date served as the reference or “zero date” for counting driver-record entries. The
driver license application date was selected as the reference date to ensure that any
effect on the traffic safety measures due to delay of licensure attributed to the DPE
program would be captured. The driver records for the analyses cover 2 years after the
application date. In order to accumulate complete  2-year driver records for both the
pre- and post-DPE time periods, a final data extraction was made on October 9, 1997.

The second type is aggregate- or ecological-level data. These data provide information
about the driving localities and social context in which the drivers live and presumably
do most of their driving. It is important to note that the aggregate-level data do not
provide information about the individual driver because each driver residing in the
same area or ecological unit receives the same value—i.e., the mean value for the unit.
The aggregate-level data are grouped by ZIP Code. Some of these data were gathered
from the 1990 U.S. Census. Examples of the census-based data include percentage of
drivers aged 55 years and older, median family income, and average level of education.
Other aggregate-level data were derived from individual driver record data gathered
from the DL master file (grouped by ZIP Code of residence). Examples of these data
include the 3-year total accident rate and the 3-year total traffic citation rate for each ZIP
Code area, averaged over a 3-year period surrounding the license application date. The
aggregate-level variables used in this study were identified through a factor analysis of
ecological accident risk predictors (D. DeYoung, internal memo, December 3, 1993).

The demographic and aggregate-level variables were used as potential covariates in the
analyses. A list of these variables is provided in Appendix II.

Subsequent driving incidents involving individual subjects were used as outcome or
criterion measures to evaluate the effect of the DPE program. The outcome variables
included total accidents, fatal/injury accidents, and total citations that occurred within
the 2 years immediately following the license application date.

Office Selection

Following the identification and selection of applicants in the two time periods, a sample
of “control” field offices was selected. The criterion measures for subjects in these
offices served as a comparison baseline of any changes in the criterion measures
occurring for subjects in the 30 southern offices after implementation of the DPE. The
analysis of driving records for applicants in non-DPE offices during the same time
periods of testing in the DPE offices was designed to directly control for any biases
arising from exogenous factors unrelated to the DPE program.

Figure 1 displays a map of California showing the location of field offices. Offices in
Regions V-VIII are defined as residing in the southern region for purpose of this study.
Those in Regions I-IV are defined as residing in the northern region. Using non-DPE
offices in southern California as comparison offices was considered problematic because
an unknown number of applicants who applied for a license in one of these offices may
have actually taken their drive test at a DPE office. Therefore, it was decided to use
only field offices in northern California as candidate control offices.
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The specific offices under consideration as control offices were all Level 3, 4, or 5.
(Office levels range from 1 through 5—the higher the level, generally the more driver
license applicants in the office.) These offices include those in San Francisco, San Jose,
and Sacramento. The geographical area in which these offices are located is similar to
that for DPE offices in the sense that both are large metropolitan areas with diverse
populations. Although the two regions do not each contain the same number of offices
in each level, both regions include the vast majority of Level 4 and 5 offices.

An attempt was made to further reduce any pre-existing differences between subjects
in the two regions by maximizing the similarity of the two groups with respect to
expected accident rates. This was done through a combination of ordinary least squares
(OLS) regression and the confounder score techniques of Miettinen (1976). The
predicted accident score obtained for a given office can be thought of as the accident-
likelihood for that office, as discussed below.

SAS statistical software (SAS Institute, 1990) was used to estimate the OLS regression
equation used to compute the accident-likelihood scores for the candidate control
offices. For this application, office rather than subject was the unit of analysis. The
criterion variable was the office accident rate—i.e., the average rate for subjects within
the given office—for the 2-year period after the license application date for subjects in
the post-DPE period. The independent (predictor) variables in the equation consisted of
the average age of subjects within office, the proportion of men subjects within office,
and the total accident and citation rates for the 2-year period before application date for
subjects within office in the pre-DPE period. A predicted total accident score derived
from the equation was obtained for each potential control office.

The next step involved applying the same regression equation to obtain a predicted
accident-likelihood score for each DPE office. Any candidate control office with a score
that fell within the range of predicted scores obtained for the DPE offices was included
in the control group. As it turned out, the ranges of mean values for the northern and
southern offices were very similar, and therefore no northern offices were deleted in
order to increase similarity.

The final DPE and non-DPE offices selected and used for the analyses are listed in
Appendix II. The four study groups that emerged were: (1) 110,412 southern applicants
who took the standard non-DPE drive test during the 1993 pre-DPE time period,
(2) 136,135 southern applicants who took the new DPE drive test during the 1995 post-
DPE time period, (3) 63,125 northern applicants who took the standard non-DPE drive
test during the 1993 pre-DPE time period, and (4) 84,429 northern applicants who took
the standard DPE drive test during the 1995 post-DPE time period. The composition of
these independent groups is shown more concisely in Table 1.
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Table 1

Number of Subjects by Office Region and Time Period of Application

Time period of application

Office region Pre-DPE Post-DPE
Southern (DPE) 110,412 136,135
Northern (non-DPE) 63,125 84,429
Design

This study was designed to evaluate the effects of the DPE program on subjects’
subsequent driving records. Ideally, subjects would have been randomly assigned to
either the DPE or standard drive test program. Theoretically, random assignment
would have ensured that any treatment effect found in the analysis was caused by the
DPE program and not some other variable.

Unfortunately, the use of random assignment was not possible in this study because of
the way the program was implemented. Because of the quasi-experimental nature of
this study, statistical adjustments of the criterion measures were made in an effort to
control potential biases resulting from any such pre-existing differences between
subjects and regions. The definition, selection, and use of covariates in the statistical
analyses are discussed below.

Covariates are variables that are related to the outcome of interest and on which the
comparison groups may differ. For example, if one group has a higher proportion of
men than does another group, then the former group would be expected to have a
higher subsequent accident rate, all else being equal, because men tend to have more
accidents than do women. Using covariates such as gender, age, and prior driver
record in the analysis accounts for the linear relationship between the covariates and
the outcome measure. This, in a statistical sense, removes the effects of the covariates
by equating the two groups on these measures. Although the use of covariates aids in
statistically removing some of the pre-existing differences between subjects, it does not
guarantee that all sources of extraneous variance have been controlled. However, the
availability of accident rate data for applicants and offices in the year prior to the
identification of study subjects provided an additional control for bias.

The reader should note the distinction in this study between the use of office-level
measures and subject-level measures. As noted above, the selection of the comparison
offices is based on office-level measures. The analysis of the effectiveness of the DPE on
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traffic safety measures, on the other hand, is based on individual driving records with
subjects being the unit of analysis.

Analysis
Multiple logistic regression analysis was used to compare the study groups on the

accident and citation criterion measures. The logistic regression model expresses the
probability that the outcome variable Y is equal to 1 (indicating the occurrence of an
event such as an accident):

PY=1)=1t=¢e"/1+¢"

In this equation e is the base of the natural logarithms (approximately equal to 2.718)
and the term u (often called the “logit”) represents a linear combination of variables:

u=A+BX, +BX, +...+BXy

with constant A and coefficients B, being estimated from the data and X; being the k
independent variables or predictors.

The logistic model can be rewritten in terms of the odds (rather than the probability) of
the event occurring. The odds are defined as the probability that the event will occur
() divided by the probability that it will not occur (1 - ). The equation then becomes:

log (M/1-mM=u=A+BX, +B,X, +...+ By Xg

The above model is now similar to a linear regression model, except that the dependent
variable is the natural log of the odds (i.e., the “log odds”). The estimation of the model
uses the maximum likelihood technique. For a detailed discussion of maximum
likelihood estimation, the reader is referred to Hosmer and Lemeshow (1989).
Maximum likelihood estimates have many desirable properties, one of which is that
with large samples the regression coefficients are approximately normally distributed.

Another useful measure is called the odds ratio. It represents the increase (or decrease
if the value is less than 1) in the odds of an event (e.g., accident) occurring when the
value of a given independent (predictor) variable increases by one unit. (The odds ratio
associated with X; is equal to e”). For example, in the case of a treatment designed to
reduce accidents, an odds ratio of 1.12 for the independent variable representing group
membership (treatment vs. control) would mean that the odds of accident involvement
for the untreated control group is 1.12 times (or 12%) higher than the odds of accident
involvement for the treated group (assuming the group variable was coded “0” for the
treatment group and “1” for the control group).
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Predicted probabilities are perhaps most useful when the purpose of the analysis is to
forecast the likelihood of an event, given a set of subject characteristics. If, as in the case
of the present study, interest is in the impact of a treatment or independent variable(s)
when controlling for the effects of other variables in the model, the odds ratio is the
preferred measure. Therefore, in the following sections, the impact of the DPE on
traffic accidents and citations is discussed primarily in terms of odds ratios.

For a detailed description of logistic regression analysis, the interested reader is referred
to Hosmer and Lemeshow (1989) and Tabachnick and Fidell (1996).

Before developing the final logistic regression models, steps were taken to screen the
data and to select the covariates to be used in the models. All data were screened to
check for missing values, out-of-range values, and for skewness and kurtosis patterns.
SAS statistical software programs were used to conduct the analyses (SAS Institute,
1990; SAS Institute, 1996).

There were 17 covariates available for inclusion in the logistic regression models. A
multiple-step process was followed to select an optimal subset of covariates. In the first
step, SAS Proc Logistic was used to conduct a number of bivariate regression analyses
in which each of the three criterion variables (total accidents, total citations, and
fatal/injury accidents) was regressed against each of the 17 potential covariates. An
alpha level of .10 was used to assess the statistical significance of each simple correlation.
Alpha level is defined as the acceptable level of risk or probability of making a Type 1
error (p), or rejecting the null hypothesis (i.e., the hypothesis of no effect) when it is
true. In this study, covariates with a p value greater than .10 (indicating a greater than
10% probability that the correlation obtained was due to chance variation rather than
being real) were dropped from the candidate pool.

After a reduced set of potential covariates was identified for each criterion variable, SAS
Proc Logistic was used to obtain a final subset of covariates to use in each logistic
regression model. Each criterion variable was regressed against its reduced set of
covariates. The backward elimination process was used to evaluate the predictive
power of the individual covariates. In this method, all covariates are entered in the
model at the initial step. At succeeding steps, covariates were removed from the
equation if their unique value in accounting for variation in the outcome measure did
not meet the specified level of statistical significance (p < .10). At the final step, only
covariates that significantly contributed to prediction remained in the final covariate set.

As stated above, multiple logistic regression analysis was used to evaluate three
criterion measures reflecting driving during the 2-year period after license application
date: (1) total accidents, (2) fatal/injury accidents, and (3) total citations. The question
addressed in the analyses was the following: Does the change in the odds of traffic
accidents or convictions over the pre- and post-DPE periods for southern applicants

10
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following implementation of the DPE differ from that for northern applicants over the
same time periods?

The logistic regression analysis for each criterion had a partial-hierarchical design, which
included both crossed and nested factors. A crossed factor is one in which all levels or
categories of that variable can be found within each level of all other independent
variables. A nested factor, on the other hand, has its levels confined within specific
levels of another independent variable. For example, in assessing the efficacy of
different teaching methods, classrooms are often assigned to (nested in) one of an array
of teaching methods. Since each classroom appears under only one teaching method,
classroom is considered in this example as a nested rather than crossed factor. The
interested reader is referred to Kirk (1968) and Winer (1971) for a detailed discussion of
designs containing both crossed and nested factors.

The analyses included an assessment of the independent effects of the following factors:

¢ Covariates.

e Office region (northern vs. southern).

 Field office within region (28 northern offices and 30 southern offices).
e Time of application (pre-DPE vs. post-DPE).

* Region by time of application interaction.

e Time of application by office interaction within region.

In the logistic regression analyses, the effect of each factor was evaluated after adjusting
for (or removing) the effects of all other factors in the model. For example, each
interaction effect was assessed after adjusting for all main effects, all other interaction
effects, and the effects of all covariates. Thus, each logistic regression coefficient (B;)
provides an estimate of the log odds after adjusting for (i.e., at fixed levels of) all other
factors or variables.

The effect of primary interest in the study is the region by time of application
interaction. At first glance, this may seem unusual because in most treatment or
program evaluations, the main effect of treatment is the primary interest. Recall,
however, that the inability to randomly assign applicants to test conditions resulted in a
design that confounded treatment (type of test) with region (north vs. south). The
existence of a program effect must therefore be inferred from regional differences in
the pre-DPE versus post-DPE odds ratios. This change is tested by the region by time
interaction component of the logistic regression model.

The use of field office as a fixed-effects independent variable also warrants some
explanation because it bears on the external validity of the study results. External
validity represents the extent to which a researcher can generalize the findings of a
study and is related to the way in which the levels of the independent variable are

11
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selected from the population. According to Keppel (1991), a fixed-effects factor is one in
which the levels of an independent variable are selected arbitrarily and systematically.
A factor of this type is assumed to represent the complete population of the relevant
treatment levels. The statistical generalizations for a fixed-effects factor are limited to
the treatment effects observed for the particular conditions. Alternatively, a random-
effects factor is one in which the levels of a factor are selected either randomly or
unsystematically from a larger pool of possible levels. This type of factor represents a
random sample obtained from the larger population of treatment conditions.

When interpreting the results in the following section, it is important for the reader to
keep in mind that the DPE offices were not selected at random. At the time of the
study’s implementation, the DPE was being piloted in 30 field offices residing in
southern California. All of these offices were used in the study. As mentioned above,
the control group of field offices was selected from northern California in a manner that
would make the control group applicants as similar as possible to applicants in the 30
DPE offices on a number of covariates. Therefore, the office component was treated as
a fixed-effects factor in the statistical analyses. The estimated effect sizes and p values
for the hypothesis tests can only be generalized to the offices used in the study unless
one can demonstrate or justify the assumption that the non sampled field offices would
have yielded identical estimates.

The statistical power for the logistic regression model was estimated for each criterion
measure. The power of a statistical test is the probability of rejecting the null
hypothesis of no treatment effect for a given criterion when an effect truly exists. Since
it is beyond the scope of this paper to present a detailed discussion of statistical power
analysis, the interested reader is referred to Cohen (1988) for a detailed review of
power analysis for the behavioral sciences, and to Hsieh (1989) and Whittemore (1981)
for a detailed discussion of power analysis for logistic regression.

Because the effect of interest was the region by time of application interaction, the
power analysis was computed for the pre-DPE vs. post-DPE logit (odds) differences for
the two regions. For purposes of the power analysis, it was determined that the design
should be sensitive enough to detect a 2% standardized effect size for the interaction.
The effect size for the interaction is defined as the differences in the pre-post odds ratios
for the two regions. The odds were standardized by dividing each one by the
estimated error in the prediction model. The power for detecting the 2% effect was .99,
indicating that the model has an extremely high probability of rejecting the null
hypothesis of no interaction between region and time of application when, in fact, such
an interaction effect actually occurred.

12
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RESULTS

Selection of Offices

Table 2 presents the regional means on the covariates before selection of the control
offices. The means are based on office-level scores rather than individual-level scores.
The northern and southern regions differ considerably from each other on many of the
covariates. The differences between the two regions on driver-level covariates are the
most important because these variables reflect the actual history and demographic
characteristics of the individual applicants themselves. Group differences on the
aggregate-level covariates reflect differences in the driving environments and social
contexts in which the applicants live.

Table 2

Comparison of Regional Field Office Means on the
Covariates Before Selection of Control Offices

Mean
. Northern Southern Net %
Covariate (n=28) (n =30) difference® | difference” t p
Driver-level (pre-DPE subjects)
Total citations per 100 55.36 59.80 -4.44 -7.42 -1.77 .08
Total accidents per 100 14.72 14.37 0.36 2.48 0.50 .62
Age at application 24.11 25.70 -1.59 -6.17 -4.77 .00
Total applicants 2,681 8,218 -5,536 -67.38  -11.25 .00
% male 52.93 54.77 -0.02 -3.36 -3.26 .00
Aggregate driving locality
Average total accidents in ZIP Code 13.92 15.85 -1.93 -12.16 -1.79 .08
Average total citations in ZIP Code 54.34 61.58 -7.23 -11.74 -4.04 .00
Aggregate 1990 US. Census
% African American in ZIP Code 4.69 8.21 -3.52 -42.83 -3.07 .00
% Hispanic in ZIP Code 20.66 31.84 -11.19 -35.13 -3.89 .00
% driving alone to work in ZIP Code 74.54 72.75 1.79 2.46 1.52 .13
Mean minutes to work in ZIP Code 24.44 27.83 -3.40 -12.20 -4.12 .00
% completing elementary school as highest
% Torab allgadults AP Code & 11.62 14.07 -2.45 -17.40 -1.60 11
mpleting high school as highest level
% D g oy 25 ughest feve 24.86 21.20 3.66 17.26 479 .00
% receiving public assistance in ZIP Code 5.08 4.00 1.08 26.90 3.11 .00
% unemployed in ZIP Code 4.71 4.52 0.19 4.18 0.62 .54
% renting in ZIP Code 39.55 48.52 -8.97 -18.48 -5.71 .00
% 55 or older in ZIP Code 19.80 16.84 2.97 17.62 3.19 .00
Median income in ZIP Code $37,235 $41,370 -$4,135 -9.99 -2.45 .02

“Net difference = mean of northern region minus mean of southern region.
"Percentage difference is referenced to mean of southern region.

13
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There were significant (p <.10) differences between offices in the two regions on four
of the subject-specific covariates: Prior total citations, age at application, total number
of applicants, and percentage of men applicants. Drivers in the southern region were
older and more likely to be men than their northern counterparts. In addition,
southern subjects had a higher rate of prior total citations and had a higher number of
applicants per field office than did northern subjects.

Northern and southern applicants also differed on a number of the aggregate ZIP Code
variables prior to selection of the control offices. For example, southern applicants
score higher on accident and citation rates, proportion of Hispanic residents, and
median income.

As stated above, an ordinary least squares regression equation was used to select
control offices to minimize any pre-existing differences between subjects in the two
regions that could have biased the results. The equation used to select the offices is
shown below:

Y = 0.368842 + (.189405 * X,) + (-0.036076 * X,) + (-0.006294 * X,) + (-0.114653 * X,)

where Y is the predicted field office total accident rate 2 years after application date for
subjects in the post-DPE period; X is the field office total accident mean 2 years after
application date for subjects in the pre-DPE period; X, is the field office total citation
mean 2 years after application date for pre-DPE subjects; X, is the average age of pre-
DPE subjects in the field office; and X, is the proportion of male pre-DPE subjects in the
tield office.

The selection was based on whether each candidate control office had an accident risk
score from the equation that fell within range (plus or minus one standard deviation) of
the risk scores for the 30 DPE offices. The application of the equation resulted in the
selection of all 28 northern California offices. The predicted scores generated from the
equation ranged from 0.13143 to 0.17495 for the DPE offices and from 0.13452 to
0.18577 for the selected control offices. The predicted risk score for each office and the
number of applicants processed in each office are presented in Appendix IIL

Table 3 describes the covariate measures for the two regions following selection of the
28 northern offices. A comparison of entries in Table 3 with those in Table 2 suggests
that the selection substantially reduced the regional mean differences on several
covariates. For example, the difference between the prior citation means for the two
regions was -4.44 (p = .08) before the selection and only 0.01 (p > .99) after the selection.
Likewise, on ZIP Code total accidents, the mean difference was -1.93 (p =.08) before
selection and 0.64 (p = .22) after selection.

14
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Table 3

Comparison of Regional Field Office Means on the
Covariates After Selection of Control Offices

Mean
. Northern Southern Net %
Covariate (n=28) (n=30) | difference® | difference® t p
Driver-level (pre-DPE subjects)
Total citations per 100 59.81 59.80 0.01 0.02 0.00 .99
Total accidents per 100 16.33 14.37 1.96 13.65 3.08 .00
Age at application 25.26 25.70 -0.44 -1.71 -1.14 .26
Total applicants 5,266 8,218 -2,952 -35.92 -4.16 .00
% male 52.07 54.77 -2.70 -4.92 -5.05 .00
Aggregate driving locality
Average total accidents in ZIP Code 16.49 15.85 0.64 4.05 1.25 22
Average total citations in ZIP Code 61.04 61.58 -0.53 -0.87 -0.29 77
Aggregate 1990 US. Census
% African American in ZIP Code 9.07 8.21 0.86 10.50 0.42 .68
% Hispanic in ZIP Code 15.65 31.84 -16.20 -50.86 -5.76 .00
% driving alone to work in ZIP Code 72.47 72.75 -0.28 -0.39 -0.15 .88
Mean minutes to work in ZIP Code 27.41 27.83 -0.43 -1.54 -0.61 .54
% completing elementary school as highest 8.24 14.07 -5.84 -41.46 -3.91 .00
level of all adults in ZIP Code
% completing high school as highest level 22.28 21.20 1.08 5.11 1.42 .16
of all adults in ZIP Code
% receiving public assistance in ZIP Code 4.35 4.00 0.35 8.59 0.79 43
% unemployed in ZIP Code 3.93 4.52 -0.59 -12.97 -2.18 .03
% renting in ZIP Code 42.06 48.52 -6.46 -13.31 -2.69 .01
% 55 or older in ZIP Code 18.03 16.84 1.20 7.10 1.92 .06
Median income in ZIP Code $45,980 $41,370 $4,609 11.14 2.07 .04

“Net difference = mean of northern region minus mean of southern region.
"Percentage difference is referenced to mean of southern region.

Table 4 compares the covariate means based on individual applicants in the two regions
after the control office selection. While statistical differences exist for several variables
(primarily due to large sample sizes), in most instances they are small. As can be seen,
the selection did not remove all differences between the two samples of offices and
applicants on the potentially biasing variables. However, using individual offices and
these variables as covariates in the logistic regression models statistically adjusted the
criterion measures for these differences.
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Table 4

Regional Means on the Covariates After Control Office Selection Based
on Individual Subject Scores in Both Time Periods

Mean
Covariate Northern Southern Net % t p
(n = 147,554) | (n = 246,547)| difference® | difference”

Driver-level (both time periods)

Age at application 25.67 25.74 -0.07 -0.27 -2.06 .04
% male 52.81 55.28 -2.47 -4.47 -15.04 .00
Agoregate driving locality
Avg. number of total accidents in ZIP Code 16.56 16.32 0.24 1.47 25.98 .00
Avg. number of total citations in ZIP Code 62.42 61.44 0.98 1.60 27.48 .00
Aggregate 1990 US. Census
% African American in ZIP Code 9.45 7.99 1.46 18.27 33.16 .00
% Hispanic in ZIP Code 16.47 33.67 -17.20 -51.08 -258.23 .00
% driving alone to work in ZIP Code 70.33 72.25 -1.92 -2.66 -46.08 .00
Mean minutes to work in ZIP Code 27.17 28.03 -0.86 -3.07 -67.17 .00
% completing elementary school as highest 8.95 14.95 -6.00 -40.13 -167.64 .00
level of all adults in ZIP Code
% completing high school as highest level 21.77 21.26 0.51 2.40 30.62 .00
of all adults in ZIP Code
% receiving public assistance in ZIP Code 4.48 4.09 0.39 9.54 42.00 .00
% unemployed in ZIP Code 4.01 4.63 -0.62 -13.39 -105.19 .00
% renting in ZIP Code 44.06 49.36 -5.30 -10.74 -86.94 .00
% 55 or older in ZIP Code 18.27 16.81 1.46 8.69 75.99 .00
Median income in ZIP Code $45,422 $40,660 $4,762 11.71 97.86 .00

*Net difference = mean of northern region minus mean of southern region.
"Percentage difference is referenced to mean of southern region.

Subsequent Driver Record Comparisons
Table 5 presents the percentages of applicants in each study group involved in accidents
and citations during the 2-year period after application date.

Table 5

Percentage of Subjects in Each Group Involved in Accidents
and Citations 2 Years After Application Date

Region Total Fatal/injury Total
Time period accidents accidents citations
Northern
Pre-DPE 13.89 4.41 32.16
Post-DPE 13.66 4.32 30.75
Southern
Pre-DPE 12.93 4.29 33.91
Post-DPE 12.40 4.18 32.56
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As can be seen, the criterion measures decline in value from pre-DPE to post-DPE for
applicants in both regions. For example, the percentage of northern applicants
involved in fatal/injury accidents dropped from 4.41% pre-DPE to 4.32% post-DPE.
Likewise, among southern applicants, the criterion measure shrank from 4.29% pre-
DPE to 4.18% post-DPE. The percentages are presented for descriptive purposes only;
no tests were conducted to determine whether the differences on the observed
percentages are statistically significant since these tests are more properly executed
through the logistic regression presented below.

Total accidents. The summary of the significance tests from the logistic regression
analysis for the total accident criterion is displayed in Table 6.

Table 6

Summary of Logistic Regression Results for Total Accidents

Source df X p

Covariates 8 5949.35 .0001
Region 1 61.8341 .0001
Time of application 1 15.3695 .0001
Region by time of application 1 0.2493 6176
Office within region 56 309.8805 .0001
Time of application by office within region 56 114.0815 .0001

Recall that the effect of interest is the region by time of application interaction. This
effect addresses whether the change in accident risk for southern offices following
implementation of the DPE differs from that for northern offices over the same time
periods. As displayed in Table 6, the region by time of application interaction is not
statistically significant (X = 0.2493, p = .62).

Figure 2 illustrates the region by time of application interaction effect by displaying the
covariate-adjusted total accidents logit (or log odds) for each region in each time period.
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Figure 2. Adjusted 2-year total accidents logit by region and time of application.

As stated above, the outcome variable is presence or absence of a traffic accident. The
two lines in Figure 2 have very similar slopes, indicating that the effect of time is
roughly the same for applicants in the two regions. The odds ratio comparing pre-DPE

and post-DPE subjects in each region are shown in Table 7.

Table 7

Results of Comparison of Pre-DPE Versus Post-DPE
Groups Within Region for Total Accidents

Comparison X p Regression coefficient | Odds ratio
Pre vs. post (northern) 4.47 .0345 0.0324 1.03
Pre vs. post (southern) 11.53 .0007 0.0410 1.04
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The northern contrast yielded a statistically significant effect (x* =4.47, p =.0345). The
odds ratio computed from the regression coefficient (e***) is 1.03, meaning that the
odds of accident involvement for northern applicants was 1.03 times higher in the pre-
DPE period than in the post-DPE period. Again, both groups of drivers within this
region would, if tested, have received the standard non-DPE drive test.

The southern contrast also yielded a statistically significant effect (x* = 11.53, p =.0007).
The odds ratio computed from the regression coefficient (e”**"°) is 1.04, indicating that
the odds of accident involvement for southern drivers was 1.04 times higher before
DPE implementation than it was afterward.

In addition to examining the odds ratios, the adjusted probabilities of total accident
involvement were also computed and are shown in Figure 3. The estimates were
obtained from the logistic regression equation. The values represent the estimated
percentage of subjects in each group involved in accidents during the 2-year post-
application criterion period after statistically adjusting scores to equate the groups on
the covariates. (The reader is referred to Table 5 for the unadjusted values.)
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Figure 3. Adjusted 2-year total accident probability by region and time of
application.

Based on the data represented in Figure 3, northern post-DPE applicants had 2.9%
fewer accident involved drivers than did the northern pre-DPE applicants. Likewise,
southern post-DPE applicants had 3.6% fewer accident involved drivers than did the
southern pre-DPE applicants.
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The similarity of the odds ratios over time for the two regions reflects the lack of a
statistically significant interaction between time and region. However, the results are
directionally supportive of a positive impact of the DPE with a greater risk reduction
over time shown for southern offices exposed to the DPE.

Fatal/injury accidents. A second set of analyses was conducted using fatal/injury
accidents as the criterion. It has been well established in prior research that the total
accident measure is subject to accident-reporting bias. On the other hand, fatal/injury
accidents form a relatively “clean” measure because they are usually much less subject
to non-reporting than are property-damage-only accidents.

Table 8 summarizes the results of the logistic regression analysis for fatal/injury
accidents.

Table 8

Summary of Logistic Regression Results for Fatal /Injury Accidents

Source df X p

Covariates 9 1986.49 .0001
Region 1 19.762 .0001
Time of application 1 5.3958 0202
Region by time of application 1 0.0515 .8205
Office within region 56 357.0414 .0001
Time of application by office within region 56 71.0996 0842

As was the case for the total accident criterion, the effect of interest is the region by time
of application interaction. The results indicate that the region by time of application
interaction is not statistically significant (x*> = 0.0515, p = .8205).

Figure 4 illustrates the interaction effect by plotting the adjusted fatal/injury accidents
logit for each group.
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Figure 4. Adjusted 2-year fatal/injury accidents logit by region and time of
application.

The absence of a significant interaction effect is evidenced by the fact that the vertical
distance between the two lines (representing the effect of region) is essentially the same
for both time periods. The odds ratio comparing pre-DPE and post-DPE subjects in
each region are shown in Table 9.

As displayed in the table, the comparison of change in fatal/injury accident odds from

pre to post was 1.04 for both regions. The similarity in these odds ratios are reflections
of the absence of a significant period by area interaction as noted above.

Table 9

Results of Comparison of Pre-DPE Versus Post-DPE Groups Within
Region for Fatal /Injury Accidents

Comparison X p Regression coefficient | Odds ratio
Pre vs. post (northern) 2.49 1146 0.0409 1.04
Pre vs. post (southern) 2.96 .0853 0.0349 1.04
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Figure 5 displays the adjusted probability of fatal/injury accident involvement for each
group. Within the northern region, post-DPE applicants had 4.0% fewer fatal/injury
accident involved drivers than did pre-DPE applicants. Within the southern region,
post-DPE applicants had 3.4% fewer fatal/injury accident involved drivers than did pre-
DPE applicants.

These results are consistent with the findings for total accidents.
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Figure 5. Adjusted 2-year fatal/injury accident probability by region and time of
application.

Total Citations. Table 10 summarizes the logistic regression results for total citations.
The region by time of application interaction is not statistically significant (x> = 0.2997,
p = .5841).

Table 10

Summary of Logistic Regression Results for Total Citations

2

Source daf X p

Covariates 14 27749.61 .0001
Region 1 34.54 .0001
Time of application 1 172.3136 .0001
Region by time of application 1 0.2997 5841
Office within region 56 1212.305 .0001
Time of application by office within region 56 170.5295 .0001

22



DPE PROGRAM EVALUATION

-1.10
—m— Northern Region

5 -1.15 4 --0O-- Southern Region
o
—
% -1.20 4
; O ~ ~
<
= ~
O -1.2541 RN
- T~a
< S~ ~
5 130 -
= . = \O

-1.35 , ,

Pre-DPE Post-DPE

TIME OF APPLICATION

Figure 6. Adjusted 2-year total citations logit by region and time of application.

Figure 6 graphically displays the adjusted total citations logit by region and time of
application. The similarity in the slopes of the two lines indicates that the change in
citation risk over time is the same for applicants in the northern and southern regions.
Table 11 shows the odds ratio comparing pre- and post-DPE subjects within each
region.

Table 11

Results of Comparison of Pre-DPE Versus Post-DPE Groups Within
Region for Total Citations

Comparison X p Regression coefficient | Odds ratio
Pre vs. post (northern) 76.76 .0001 0.1027 1.11
Pre vs. post (southern) 117.31 .0001 0.0962 1.10

The northern contrast produced a statistically significant effect (x* = 76.76, p = .0001).
The odds ratio is e*'"” or 1.11, meaning that the odds of citations for northern
applicants are 1.11 times higher in the pre-DPE period than they are in the post-DPE
period. Again, both groups of northern drivers would, if tested, have received a
standard non-DPE drive test.
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The pre-DPE versus post-DPE effect for southern applicants was also statistically
significant (x* = 117.31, p = .0001). The odds ratio computed from the regression
coefficient (e””*) is 1.10, indicating that the odds of citations for southern drivers were
1.10 times higher before DPE implementation than they were after.

Figure 7 displays the adjusted probabilities for the four groups. Within the northern
region, post-DPE applicants had 7.6% fewer drivers with one or more citations than did
pre-DPE applicants. Within the southern region, post DPE applicants had 7.3% fewer
drivers with one or more citations than did pre-DPE applicants.
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Figure 7. Adjusted 2-year total citation probability by region and time of application.

As was the case for accidents, the magnitude and direction of the differences in the odds
ratios for the total citation criterion indicate that the risk differential between the two
regions is essentially the same during both time periods.

DISCUSSION

The failure to demonstrate a significantly greater safety benefit for the DPE test than for
the standard road test is disappointing. None of the differences between the two test
groups on the three post-application driver record measures approached statistical
significance. Although there was a very slight trend for those assigned to the DPE test
to have a reduced odds (1%) of being accident involved in terms of total reported
accidents, the comparison on fatal/injury accidents showed no difference in odds.
Clearly, the very small variations between the groups on the subsequent driver record
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measures is consistent with the null hypotheses of no measurable differences in the
relative safety impact of the two testing programs.

Having acknowledged this outcome, it is essential to also consider the limitations of the
research design. These limitations stem from the inability to utilize a classical
experimental design in which subjects and /or offices are randomly assigned to the test
conditions (DPE or standard road test). Instead, a quasi-experimental design was used
in which the type of road test was based on geographical area (southern offices versus
northern offices). This would normally be a very weak design because the treatment
condition is completely confounded with area, and likely differences between the
applicants and driving environments could bias the comparisons of subsequent accident
rates. The present design was strengthened considerably against potential bias by
statistically adjusting the comparisons for group differences on criterion-related
covariates. More importantly, precise measures on the accident rates for the southern
and northern offices were also available based on applicants licensed in these offices
prior to implementation of the DPE. Since the correlation between the total accident
rates for offices over the pre-DPE and post-DPE time periods was substantial (r = .79),
the pre-DPE accident rates for the offices provided a very powerful referent or baseline
for interpreting any subsequent differences between the DPE and non-DPE groups (i.e.,
the time by region interaction).

Nevertheless, the design is still subject to extraneous sources of variance (bias). The
most obvious bias threat is the possibility of uncontrolled historical events occurring
between or during the two time periods. Recall that the office accident rates for the
pre-DPE period were based on the 2-year time interval after subjects’ 1993 license
application date, whereas the period used for the post-DPE comparisons was the 2-year
interval after subjects’ 1995 license application date. The occurrence of any changes in
applicant demographics, driving environment, and police enforcement or accident
reporting policies over this time horizon that differed between the northern and
southern regions could potentially have biased the outcome. Since a very small
reduction in accidents was considered sufficient to have justified the DPE on public
safety and benefit cost grounds, even small time-related biases could have obscured a
real positive effect of interest. Unfortunately, there is no independent way of
evaluating this possibility, and the need for pointing this out is not to assert that such a
bias did occur but rather to make explicit the assumptions required in accepting the
conclusion that the two tests had equivalent safety impacts.

If one accepts the conclusion that the DPE did not produce a demonstrable safety
impact, the question that naturally arises is “why?” As documented in the Introduction
section of this report, the DPE evolved as part of a carefully developed plan to enhance
driver competency by improvements in the driver licensing assessment process. One
of the central components of this plan was to improve the reliability, validity, and
stringency of the road test. Prior studies by Hagge (1994) and Romanowicz & Hagge
(1995) provide clear evidence that the road test developed pursuant to this plan was
more reliable, more stringent, and more discriminating than the conventional DMV
road test. Despite these earlier findings, the present study has failed to provide any
evidence that the DPE results in a population of drivers having lower accident
propensities than those licensed through the conventional DMV road test.
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There are several explanations that could be given to explain this paradox. First, there
is an important distinction between driving as a skill or competency and driving in a
way that minimizes accident risk. As acknowledged in the Introduction section, most
accidents are not caused by deficiencies in the driving skills that are measurable on a
road test. In addition, there is an even more fundamental question of how well a road
test reflects the way a person drives in “real-world” non-test conditions (McPherson &
McKnight 1981).

Second, many investigators have emphasized the deficiencies in using accident-
involvement as a criterion measure in assessing the validity of a test or accident
countermeasure program. This problem stems from the large random or stochastic
component inherent in determining when and how given driving behaviors interact to
produce an actual accident occurrence, which is a relatively rare event. For these
reasons, accidents are not very reliable or sensitive measures of actual driving or
“safety” behavior. In the present study, we used very large sample sizes to
compensate for this problem, but there is still some non-trivial risk of not being able to
detect very small effects.

A third possibility is failure to implement the DPE as specified in policy directives and as
reflected in the studies by Hagge (1994) and Romanowicz and Hagge (1995). Based on
the authors’ familiarity with the ongoing program gained through interactions with
DPE examiners, program administrators, policy staff, and departmental management,
this is judged to be highly unlikely. In addition, any significant relaxation in the DPE
program requirements would be expected to have resulted in a substantial lowering of
the test fail rate from its initial high of 49% when the program was first implemented in
September 1994. This hypothesis could not be directly evaluated in this study due to
the lack of test results data. However, it was possible to estimate the average time
between application and licensure, and the results refute the hypothesis. The average
time in months for subjects in the northern (non-DPE) region was 3.26 in the pre-DPE
period and 3.23 in the post-DPE period. On the other hand, subjects in the southern
(DPE) region had average times of 2.89 and 3.43 for the two respective time periods,
indicating a significant delay of licensure following the use of the new test. This finding
runs counter to the proposition that the DPE guidelines as originally established were
not being followed during the period of the study. Had there been laxity in carrying
out the program requirements, it is very unlikely that this average 2-week delay of
licensure for subjects exposed to the DPE would have occurred.

It is usually instructive to consider how the findings of a given study articulate with the
extant literature in the field. The Introduction section of this paper acknowledged that
performance on road tests has never been shown to be correlated with the subsequent
accident rates of tested drivers. In this sense, the present results should not be
surprising. However, it was also noted that this correlational paradigm was flawed for
reasons elaborated by authorities such as McKnight and Stewart (1990). We pointed
out that the proper evaluation of the safety impact of a driver licensing test requires a
control group of drivers who are allowed a driver license without being required to
take the test. The present study did not attempt to evaluate the effects of a test versus
no-test policy and, indeed, such a study would be prohibited by statutory and ethical
considerations. Instead, we attempted to evaluate the incremental value of a more
stringent road test—an objective that is much more difficult to achieve because both
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groups have been required to take a road test and would have undergone some form
of preparation and training. It cannot be stressed too strongly that the present findings
do not mean that the road test requirement for novice drivers has no safety value.

There has been only one prior study on the relative safety effects of different types of
road tests for novice drivers. Ratz (1978) compared two experimental road tests or test
variants to the standard California novice driver road test. He utilized a nested mixed
model analysis of variance design in which three road tests were assigned randomly
among nine offices. Thus, three offices conducted one of three tests: (1) a standard road
test, (2) a standard road test with a higher passing score threshold, and (3) an
experimental road test designed to emphasize safety-related skills. None of the
differences on subsequent accident rates reached statistical significance, although the
experimental test group had a 12% lower covariate-adjusted accident rate than did the
other two groups (p < .20). These findings are consistent with the results of the current
study, which utilized a much larger sample size and a different type of experimental
road test.

The statistical approach used by Ratz raises an interesting methodological issue, which
was addressed in the Methods section. Ratz used a more conservative procedure in
considering treatment (type of test) to be a random-effects rather than a fixed-effects
factor. Under this nested mixed-model design, the degrees of freedom for
experimental error are based on the number of offices rather than the number of
drivers, resulting in much lower statistical power. Had Ratz treated type of test as a
fixed-effects factor as was done in this study, the lower accident rate of his experimental
test group would have been highly significant. However, the small number of offices
used in his study would make a fixed-effect interpretation indefensible for evaluating a
program intended for statewide implementation. It should also be noted that, had
office been treated as a random-effects rather than fixed-effects factor in the current
study, the statistical significance tests would have resulted in even larger p values than
those obtained and thus the outcome of the study would not have changed.

RECOMMENDATIONS

Subsequent to the initiation of this study, the department reduced the length of the DPE
and eliminated the freeway component due to budgetary constraints. Because the DPE
as evaluated in this study is longer than the standard road test and had additional
maneuvers, such as a freeway driving component, it is a more costly program
requiring a more extensive allocation of resources than is required for the standard
road test. The failure to demonstrate any bottom line benefits to offset program costs
makes it difficult to recommend that the department reinstate the freeway maneuvers
and expand the original DPE statewide. However, there is no question that the method
of testing (route selection and scoring procedures) produces a more reliable and
“content valid” test than does the current testing procedure. It is therefore
recommended that the department expand the DPE scoring procedures to all offices in
the state.
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APPENDIX I

Driving Performance Evaluation Procedural Information

" DRIVING PERFORMANCE EVALUATION

DVERVIEW .

Introduction This chapter includes basic procedural informatior
concerning the administration of Driving Performance
Evaluation (DPE). )

Comients This chapter is divided inta the following sections:

Siris on
Ttle

[General Information

| Registration and Insnrance

Elaments of the DPE

Scormg of DPE
S T

for DPE

Conduct During DEE

Processityg Sammary

T and Stop Piagram

bgﬁﬁww&ww§
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Page2

CLASS C DRIVING PERFORMANCE EVALUATION

.

What isDPE

Main objective

Use of bralz pedal

Revised 5/4/94

The Driving Performance Evaluation (DPE) is an in-vehiele
evaluation of an applicant’s Class C driving competency.

The DPE determines whether the applicant:

» Has the ability to operate a vehicle safely.

« Has formed proper habits for safe driving.

* Can franslate knowledge of traffic laws inte actual practice,

¢ Compensates for any physical conditions that might be
m?nt, such a3 subaormal vision, poor hearing, or loss of

NOTE: Another sbjective of the DPE is to eall the applicant’s
attention to those deficiencies in skill or habit that are unsafe,
hul: do not necessarily disqualify the applicant from obtaining
a license.

Verbal verification by the applicant of gn accompanying
driver and presenting evidence of insurance is to be
performad inside the field office at the time the applicant
reports for the DPE.,

Inform the applicant that slectric turn signals will be
required during the evalnation even on occasions when not
actnally required by law, ie., when no other vehicle would be
effacted by the maneuver.

The departmant is neutral regarding which foot should be

used on the brake pedal. The examiner should only be

bmak ed with the proper contrel and =ffactive nse of the
rakes.

It is not an error when an applicant uses the left foot on the
brake (when there is n¢ clutch pedal) unless the applicant is
pressing the right foot on the accelerator while
simultaneonsly braking with the Ieft foot,
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CLASS C DRIVING PERFORMANCE EVALUATICN Page 8

W@AE@

Registration and All vehicleg naed in a2 DPE must have a license plate located at

insurance requirernent  the rear of the vehicle displaying current registration
sticker(z) and must be insured. The following indicates what
is acceptahle for plates, registration sticker(s), and proof of
wmsurance. -

If any requirement is not satisfied, the DPE is to be re-
scheduled, if possible, for a later time that day.

Item R mend
Plate{sVRegistration California registerd or out-oi-stats registared
Sticker(s) wehicie must display

« grleast one plawe and current sticket(s), of

« Californza Temporary Operadon Permit
Reg 19), 01

] {:alm ia tﬁp mn’

ROTE: Presentation of a registration card is
no; mandeatory for the DPE.
Insurapce Evidence of ipsurance miay be:

+ Any decument with the insurance policy
nomber gor surety bond number and the
name of the inswrer.

+ A certificats or acknowledgment of deposit
issued by the DMV 10 8 owner who is self-
insured or a depositor.

+ Current insurance “bindsr” agreement.

IMPORTANT: For a rental vehicle, the
gpplicant’s name must appear on the rental
agre2mient and the contract must not éxclude
driving 1es1s.

NOTE: If the affice manager or designes is
sausfied that coverage does exast, the DPE wilt
be riven.

Revised 5/4/94
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Paged CLASS C DRIVING PERFORMANCE EVALUATION

ELEMENTS OF THE DPE

Pre~drive checkdist The pre-drive checkdist is wed to determine whether the
drivar’s vetrcle and the driver’s knowladgs of the vehicle meet
the department’s minimam safaty standard.

Tezu and Stop Tha turn ang st0p element is nsed to help datarmine whether
&%&mbesafelywaluaﬁedonthemadt&stpwﬁmof

The driver is divected t0 tvzn inte and exit from a space
marked by 7 stanchions (See Appendix for datails). If the tast
vehicle is an oversized Class C vahidle, e.g., motor home, or a
straight truck ges Oversized Class C Vekicles towards the
end of this chapter.

Raoad test The road elements are used to determine whether the driver
can oparate the vehicle safely in varying driving sftuations
after passing the pre-drive and Turn and Stop.

* parking lot driving.

* street park.
— Applicant pulls to the side of the road and parks, then
pulls back inte traffie.

* eight ntersections.
— two controlled by a light {red, yellow, and green).
—~ two centrolied by a stop sign.
- zu through (straight ahead) intersections not invelving
PS. :
- two additional intersections (preferably intersections
eontrolled by trafic Lights, but can be any of the above).

¢ foar leff and fouy vight tarns,

- mixed difficulty levels.

- at least two Jeft and two right turns should bave multiple
}ﬁaqai raquiring correct lane choise on approach and

msh,

- tw¢ at signal controllad locations
— one left
~ pne Tight

- two additional turns ‘preferably at intersections
controlled by stop signs, but may be uneontrolied =xith
Hmit lines, crosswalks, turn laces, etc.).

Revised 5/4/94
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CLASS C DRIVING PERFORMANCE EVALUATION Page 5

ELEMENTS OF THE DPE, continued

Boad tezt, comtinued

Revised 5/4/94

-memgatmdmﬂnehm
- minimum 3 blocks; preferably 2 narrow street,

* ane straight business section,
— minimum I blocks,
- moderate traffic deasity.

NOTE: The objectiva of the residential and business section
is 1o put the applicant at sase so that the applicant will mare
bkely drive as quot being evaluated.

. fwoimedranges
— ane lane change to the xight
— ¢ne lane change to the left
- lucatsd anywhere on the route; preferably at higher
apeeds

¢ onecmve.
- preferably 2 left curve.
~ lanes shcmld be marked if pnsslble
- must require driver to edjust spaed.
- located anywhere on the routs (freeway, freeway
entrances, residential area, ete.).

. onesegmm.tofﬁ'eewdnvmg
- minimum of one-half mile, preferred
- must have merge on-rampand exit lane or ramp.
- if there is no merge on- , & merge elsewhere on the
route may be used.

NOTE: A four-lane highway with a2 minimws speed of

45 mph and with an acceleratitm and deceleration lane may
besubs{zmtedfaraﬁ'amyanly\faﬂ'wwayzsnot
availabla.

When it becomas necessary ta eliminate the freeway
component for a limited period of time {(road construetion,
major accident, ste.) the office is to use the altarnative route 4o
ewiium the applicant’s ability to merge an apd off a major
road.

DG NOT restrict original drivers to non-freeway driving
because it was not ineluded on the DPE. However, for limited
term and special drive apalicants, a non-freeway drvmg
restriesien will still be utilized as r.eeoed for P&M concitions.
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Page6

Seoring objecti

Score sheet

Searing the pre-drive

Revised 5/4/94

CLASS C DRIVING PERFORMANCE EVALUATION

The DPE examiner scores & sexies of maneuvers at
predetermined locations. The score sheet and scoring aiteria
break down each wraneuvar into a series of task and behaviers
that the driver must perform carrectly. The scoring criteria
provides the examiner sith explicit objective ctnes and
standards for deciding if a behavior was perfaamed correctly.
If the task apdfor behavior is not performed according to the
criteria, the examiner marks the appropriate space on the
score sheet

The score sheet consists of a pre-drive, nine driving
maneuvers, and a list of the different types of automatic

disqualifications.
The three principal purposes of score sheets are:

« To document the standard of driving required of afl
applicanty.

« To make examining techniques and passing requiraments
vaiform.

» To record the driving performance results.

The original copy of the score sheet iz given to the applicant.

The department copy of the score sheet is retained in one of
two files in date order.

* Retain passing score sheets for twe monihs,
* Ratain failing seore sheets for twelve months.

The DPE starts with a pre-drive checklist. Bach item has a hay
Dext to it. If the vehicle andfor the applicant meets the criteria
check the box for thas item. If the criteria is not met, circle the
number of the item-
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CLASS C DRIVING PERFORMANCE EVALUATION . Page7

SCORING OF DPE, continued

Scorimg the road test There ars nine driving maneuver categorias. For each
mansavers category, there is:

v A ligt of driver behaviors to be scored.

. Besideeachbehaﬂwﬁthin that category there is 4 0 to he
used for merking the driver bahavior.

* At the vap of each column of Os is a bolded lettar or number.

Use the following method for trariing when & maneuver is
seared:

» Immediately before scoring a list of driver hehaviors, circle
the bolded letter or number at the top of the columam of Os.

« If the driver performs the manauver incorrectly, draw a
line through the 0.

¢ If the driver performs the maneuvar corvectly, do not make
& mark through the 0,

» If for some reason a maceuver is not scored, draw a
vertical line through the entire column of Js for that
maneuver.

NOTE: Do not score items unless you actaally ohserve them. If
the route or traffic conditions do not permit & maneuvar to be
socored at tha designated location, draw a line through the
entire calumn of Oz for that maneuver.

Secoring amtamatic If an Automatic Disqualification arror occuxs anywhere on
i the route, score the exvor in the Autorzatic Disqualification

secticn of the score sheet and end tha DPE, Direct the

applicant back to the office hy the most stritable Toute.

Revised 5/4/94
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PageB

CLASS C DRIVING PERFORMANCE EVALUATIGN

SCORING OF DPE, condinued

Score as U go

Campleting the score
sheet

Always double check.
calentations

Revised 5/4/94

Mark the acore sheset wher a driver does pot perform a
manenver according to the scoring criteria at the time the

Naver caach or instruct the driver while scoring. A gond job of
scoring will take all of your tima. Give direetipns, not

At the end of the evaluation eomplete the Comments segtion.
Review the scoring form and chack that everything is marked
clearly and corractly. Ba stre you lined out the maneuvers
that ware not performed during the evaluation. Carefully add
up the nuraher of marked Os and write in the tatal in the space
opposite “Number of errors:.” Passing is 15 errors or lass.

EXCEPTION: An immediate automatie disqualification doss
not have a numeric score, only the letters “DQ"

Before informing the applicant of the test results, and before
entering the total nemher of arvors in the Result bex, siways
double check to be sure that you have added the score

correctly.

This section provides an area on the score sheet to:

* Dascribe how the driver failed to maet the specific scoring
eriteria for satisfactory performance.

s Degeribe in detail the circumstancss of any antomatic
disqualification.

NOTE: It is extremely important on point failures apd
automatic disqualifications that the error(s) be documented in
the Comments saction of the score sheet.

37



DPE PROGRAM EVALUATION

CLASS C DRIVING PERFORMANCE EVALUATION Page d

SCORING CRITERIA FOR DEE

Introducticm

Pre<drive checkiist

Revised 5/4/94

The DPE scoring criteria apply to all Class C DPEs.

The detailed scomng critexia ave dss;gned 16 maxinize
scoring consistency. Nevertheless, it is not possible to develop
scoring criteria that are so explicit or rigid that exariners
will always egree on every driver bebavior.

NOTE: The Class C DPE acoring criteria do not apply to
Commercial Class C applicants.

This section specifies the requirements for each item an the
Pre-drive Checklist, If any one of items 1-8 or 15=17 is not
gatisfactory, the DPE is to be re-acheduled for a later time that
day, if pessible. If it is not possibla to re-scheduls for the same
day, the DPE is t¢ be postpmed.

Iffoar or more of itexns 914 (hold) are not satisfactory, the
applicant is dsqualified. This result is keved as a failure on
the Test Result screen ip the antcmated system.

—_—

Item M'
1. m‘var window on the dnver must

open. (Lfthe window is closed, have the
applicant opeo the window.)

NOTE: The window may be closed again
after the demonstration.

2, Windshield* The windshield must provide a full

unobstz'u:tadﬁeld of view for beth driver
and examiner.

3. Rear view The vehicle must have at least two

mirzors mirrors. One must be located ontside on
the left side of the vehicle, The sther may
be located inside center ¢r ¢m the putside
on the right side of the vehicle,

Mirrors must be secure and provide

clear wisibility to the rear.

* In the agreement covering Bargaining Unit 7, Protective
Services/Pubiic Safety.
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CLASS C DRIVING PERFOEMANCE EVALUATION

SCORING CRITERIA FOR DPE, continued

Pre-drive checklist,

condinoed

Revised 5/4/94

Ifem

4, Eug‘na]s B

turn in fromt
and back af the vahicle must work.

5. Evaks Lights

Doth brake lights (vne sach ade of the
vehicle) must work.

NOTE: Bo..hdoasnotmnhxdethe

% R.g‘ light on newar vehides.
tire must have /42" tread grooves

and two major adjacent tread groovas.

NOTE: The major grooves arein
d:ﬁex;nt {ocations, dapending upon the
e of tire,

7. Fnot brake

ere must be at leagt ona inch of
clearance between the pedal and the

8. Horn*

floor board when the pedal is pressed.
& must -
» designed for 2 vehicle ang in propar
working condition.

= aundible from a distaace of at least 200
fest, '

NOTE: Tha horn cannot be a bicycle
hora.

Correctly Iucates the emergency/paricing
brake control.

Correctly demenstrates arm signals for:
¢ left tarm
» right turn

11, Windshicld
WIDETS

» slowing dewn or stoppi
Correctly locates the ﬁ im d-wipers

switch,

12, Defroszer

Correctly locates the defroster switeh.

% In the agreement sovering Bargaining Unit 7, Protective
ServicesPublic Safety.
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SCORING CRITERIA FOR DPE, confinued

Pre-drive checklist,

contintted

Revised 5/4/94

Item . i
13. Corzrectly Jocates the emerganzy fiashar
flasher (4 way }switch if vehicle is equuipped with
flazhers) emergancy flashers.

14, Corractly locates the headlight switch.

15, Passenger Passenger side door must apen an 3e

door* properly.

16. Glove hox* (ziove box door mrust be closed and

gacurely shut.

17. Seat belts » Starting with 1965 passenger vehides
and 1972 housa cars and trucks
weighing less than 6001 pounds, the
vehicie must have seat belts for both
the driver and exsuoiner.

+ Both seat belis must work properiy.

* In the agreement covering Bargaining Unit 7, Protective
Services/Public Safety.

NOTE: In inclement weather, the appkcant must
demonstrate that items 11 — 14 are working properly or the
evaluation wilt have 1o he pastponed.
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SCORING CRITERIA FOR DPE, continued

Turn and Stop This section provides the criteria to evaluate the driver’s
¢valation ability to turn and stop in a prescribed spacs.
Tarn and Seop Wm&&ﬁ ODnmmoEervng
and Exiting {(vehicle and pedestrian} ahead
and to the }eft and right whila
entering (E) space.
» Driver is cbserving traffic
{vehicle and pedestrian) {o rear

and to the left and right while
exiting (X) from space.

» Looks over appropriate shoulder
while backing.

» Looks teward and/or makes eye
sontact with other drivers and
pedestrians when necessary.

» Reacts safely to traffic
sitnations,
Speed EX Enters and exits space at a safe
speed and in contro] of the vehicle,
Eraking B/X * Drings vehicle to @ gmooth stop

(does not jerk vehicle).

» Depresses brake pedal without
j depressmgthsamatﬁm

Vehicle position I-h:lers and exits space without
EX touching the stanchions.

» Stops vehicle betwean the
stanchions without touchmg
&ny curb or

» Performs maneuver with no
more than one c¢orrection.

}
« Stops vehicle without impeding i
traffic.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, condinued

Parking ket driving This section provides the criteria to evaluate the driver’s
evalnation abhility to drive through = parking lot.

Serton Maneuwrer ftem Scored Criferia
'Farkmgm N/A ¢ check * Driver is observing Tame
Driving {vehicle and pedestrian) ahead,

to the left, xight, and rear.
Indicated by head and/or eye
movement to the left and right

and use of mirrors.

* Yialds right-of-way to
pedestrians and vebides whan
appropriate.

+ Looks toward andfor makes eye
contact with othar drivers and
pedestrians when nacessary.

* Reacts gafely to traffic
sititatiang.

Speed

Drivas thraugh the parlang 1ot at a
safe spead and tn contro] of the
vahicle.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, vontinued

Street park eveluation  This secticn provides the zritaria {o evaluate the driver’s
ability to park a vehicle along a curb and pull back aut into

traffie.
Section Maneuver Fen Scored Criteria
Street Park Entering Trafhe ;;m TUX | * While entering, driver 1s

snd Exiting observing traffic ahead, to the

ED right, and Tear, Indicated by
head andfor eye movement te the
left and right and use of
TUXYOYS.

+ While exiting, driver is
observing traffic ahead, to the
Jeft and rear. Indicated by head
and/or eya mavemnent o the Jeft
and Tight and use of mirrors.

¢ Checks appropriatae blind spot.

¢ Looks toward aad/or makes eye
contact with other drivers and
pedestrians wben nacessary.

» Reacts safely to traffic

_ situations.

Signad /X « Actvates signal prior %0
antering and exiting the parking
space.

+ Cancels signal after entering

and exiting the parking space, |
Speed B/X Enters and exxts parxing space at
a safe speed and m control of the
vehicle.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, condinued

comtizoed
Section Mazeicber B Item Se_ored Criferia
Street Park, Extering Parlong E/X - |+ Sets parE prake.
(E/X), * Releases parking brake.
contimied
If parked on a hill:
+ Turns wheel in corract direction
to prevent rolling.
¢ Vehicle doas not roll {OK ta
black whaals inst eanrb}
Parallel ¢ Vahizle 15 p to, and
within 1§ inches of, curb without
hitting the curh.

+ Performs maneuver with oo
more than one torrection.

* Doas xat block driveway, fire
bydrant, etc.

Tntersection pvaluation This section provides details on how to evaluate the driver’s
performance at intersections.

Bection Munenver Ttem Scered {rdena
Intersections Torough | 1Yafbe check | * DIiveris observing wafic |

(vehicle and pedestrian) ahead,
1o the left, and right. Indicated
by head and/or £ye movement to
the left and right.

* Looks trward andfor makas eye
contaet with other drivers and
pedestrians when Decessaly-

» Tields to vehicles or pedestrians
in the intersecton

» Reacts safely to rafae
siteatioms. i

Revised 5/4/94
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SCORING CRITERIA FOR DPE, confinued

Interseetion evalnation,
comfimeed

Sechior: | Maneuper | ltem Seored Criteria

Intersections, ’Thm:@, Speed © |+ Maintaing speed withaut
conlinmed contizmed exceediog the posted speed Limit.

* Maintains appropriate spead for
law) = .
aw).
Unnecessary stop | * Stops on yellow Light when
should hava gone through.

+ Stops vehicle when not

_ DECESBATY. _

Siop Traffic check ¢ Driver is observing traffic
{vehide and pedestrian) ahead,
to the left, right, and rear.
Indicated by head andfor eye
movement to the left and right
and use of mirrers.

« Looks taward and/ar makas sye
contact with other drivers and
pedastriang Whan necessary.

= Reacts safely to traffic
situntions.
Speed « Dectlerates and brakes
smosthly. )
¢ Depresses brake pedal without
depressing tha accalerator at the
same time.

« Por manugl-trangmigsion
vehicle, keeps gear engapged.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, continued

Intersection evaluation,

comimmed

Mareuver

confzoaed

Totersections, .

continned

Item Scored

Crigeria

Full stop

Bnngs. venicla to & 1] stop
without jerking.

« Whsan necessary, hrakes to stop
for vellow light.

* For manual-transmission
vehicle, keepns gear angaged.
Once stopped, applicant can
placa the vehicle in neatral.

= No movemant forward or roll
backward.

Gap or Lirmt line

» Able to 528 rear wheels of vehicle
in fremt or has enough room W
maneguver around vehicle
without hacking up.

o Stope within 6 feet (about a half a
cax length) from the limit line.

® Jf no limit line, stops withie 6
fant (about a half a car length} -
from the corner of the
intersecton.

¢ Stops without the front most part
oftheve}nclebmng;

— bemdadem'alk or stop gign. |

Revised 5/4/94
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SCORING CRITERIA FOR DPFE, continued

Intersectivn evaduation,
continaed

Intersections, Trafbe check » Drivaris oEerving tTafhc
continned {vehicle angd pedastrian) ahead,
10 the left, and right. Indicated
by head and/or eye movemamt to
tha laft and right.

« Lovks toward and/or makes eye
contact with ather drivers and
pedestrians when necessery.

« Reacts safaly to traffic
gitnations.

ield * Yields to vahiclas or pedestrians

already at or in the intersection.

* Accepts right-of-way without
causing confusion or impeding
traffic flow,

v Accepts right of way within 4
seconds from when it is safe to
start.

* Reacts safely to traffic
situations.
Speed Accelerates smoothly. {Includes
proper gear and clutch waii:!y
the applicant if the vehicle a
manugl (ransmission.)

Revised 5/4/94
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SCORING CRITERIA FOR DPE, continued

Turns evaluation

This gection provides details on how to evaluate the drivar's

performance in turning.

Secfor

Maneuver

Hem Scored

Approach

Traffic

T
* Dniver is ogmngm

{vehitle and pedestrian) zhead,
to the left, right, and rear.
lndxcatadbyhead andfor eye
movemant to the left and right
and uge of mirrors,

+ Checks blind spot before
merging into bike lane or center
left-turn lane.

& Looks toward and/or makes eye
contast with other drivers and
pedestrians when necessary.

* Reacts safely to traffic
situations.

Signal

Acvates turn signal

approximately 100 ft. prior to furm,
but oot 30 ¢arly as to mixlead other

drivers as to intention.

Speed

« Decelaratss and brakes
smoothly.

¢ Presses brake pedal without
pressing the accelerator at the
Bame time,

¢ For manual-transmission:
- changes gears as necessary to
maintain power.

— keeps gear engaged.

Revised 5/4/94
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SCORING CRITERLA FOR DPE, continued

Turns evaluation,
cantinted

Section Manewver Tiem Scored Cyiteria

‘Turns, continved { Approach, | Lane e Dzes designated 1ane for tum.

— For right turas:
— Enters bike lane where
line 35 hroken.
— Enters right toorn pocket
lane at opening.
— TJses the right-most part of
right lane.

— For left turmns:

- Eaters two-way left-txrn
lane within 200 feet of urn
and does not violate the
right-of-way of any vehicle
already in the lane, .

— Enter leR-turn pocket lanaf\_

at opening-
— Uses the laft-most part of

left lane.

+ Stays within lane markings.

Unnecessary stop | 1here was no vehicde or pedestrian

traffic, signal light or traffic sign
requiring a stop.

Stop Traffic check * Driver 1s obsersing Taiic
{velicla and pedestrian) ahead,
to the left, and right. Indicated
by bead and/or eye movement to
the left and right.

+ Looks toward and/or makes eye
contact with pther drivers and
pedestrians when necessary.

« Reacts safely to traffic
situations.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, contirared

Torns evaluation,
contnved
Section Moveuver Tiem Scored, Criteria
i E §pea . ﬁeeaferates and brakes

comtined smoathly,

* Depresses brake padal without
depressing the accelerator-at the
sama (ime,

- For manual- tmnsmxsmm

Fuil stop

¢ When neceszary hrakes to stop
for sallow Hght,

Etoppe
placa the vahicle in peutrel,

« No movement forward or roll
backward,

Gap or Limit line | ¢ Abla to sae reay wheels of velicle

in front or has enough room to

manenver around vehicle

without backing up.

* Stops within 8 feet {about half a
car length) from the limit line

* If no limit line, stops within 6
feet (about half a car langth)
from the corner of the
intersection.

+ Stops without the frant-most
part of the vehicle beicg:
— it intersection.
— over limit line.
~ bevond sidewalk or stogp sign.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, consinued

Turmns evaliaton,
continued

Sexfion _Maneuver. Team Scored. Crifenia
W% straight ecls strai W,

oomtanned {Laft turns %z.] .

Complete ° ) Dnm ori . ahead,
{vehiele/pedestzian) ahead, to

the left, and right. Indicated by

head and/or ays movement to the

left and right and use of

I0ITTOYS.

+ Looks toward and/or makes eye
contact with other drivers and
pedestrisns when necessary-

« Yields to other traffic.

* Accepts right-of-way within &
zaconds from when it ie safe to
start.

» Reacts safely to traffic
sitnations.

Steering contral | * ‘Turns steering whesl smoothly

and with full control of vehicle,

(Ne pslming.)

» Turns vehicle culy the amount
necassary {(does not over-gteer or
under-stzer).

a0 wide'shart Does not allow vehicle o touch the

lane markings or curh.

Correct lane Ends turn in the proper iane.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, continved

contomaed

Section

Tuwrns, continned | farw/ | S

Tier Scored

T

« Maintains smooth, sate spead
and keeps control of the vehiels.

* For manual-transmission:
~ changes gears as necessary to
mazintain pawer.
— keeps gear engaged.

» Makes no unnecessary stops
during turn.

» Anceleratss smonthly after turn.

Signal

Cancals signal upon eompletton of
torn,

Busineas /

Straight
Raexdential evalnation

residential area.

This section provides details on how to evaluate the driver's
performance in a straight section of 2 businass district or

Section

Maneuver

Tiem Scored

[ Straight Buinese

/ Besidential

N/A

T
af to eft,

right for harards. Indicated by

kead and/or eye movement to the

1left and right and use of

mirrors.

» Searches 10 ta 16 saconds ahead
a8 indicatad by
— spead adjustments.
— lane positicning.
+ Reacts safely to wraffic
situationa:
- traffic at entrances to
roadway.
— pedestrians,
-~ vehicles parking.

Lane pesiop

Keeps in center of lane.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, confinued

Straight Business /
Residentisl

Sertiors Moneicer Itern Scored” Criteria
Straight Bumness|  N/A, peed * Maintains spasd WIthout
/ Re=ideatial, contimaed axceading the posted speed limit.

¢ Slows for hazards or
obstruction

» Brakes to gtop for yaellow light
when necessary.

» Mzintains appropriate speed for
traffic conditions (hasic speed
law).

Spacng Leaves space cushian te front and

sides.

Eane Changes This sactitn provides details cn how ta evaluate the driver’s
evalaation performance in making 4 lane change.

Sertiors Maneuver Liern Scored Criteria
Lanem Lane W' Eﬁmmmm
Change observing traffic (vehicle and
pedestrian) ghead, to the left,
and resx, Indicated by head
and/or eye movemant to the left
and proper use of mirrors.

» Right lane change: Driveris
abserving traffic (vehicle and
pedestrian) abead, to the right,
and rear. Indicated by bead
and/or eve movement to the
tight and proper nse of wixrors.

* Checks blind spot.

¢ Reacts safely to traffic
situations.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, consinued

Lane Changes

Page 25

evalneiion, continwed

Sectiont
contimoad

Maeneuver

Yaue Changes, |Lame |

. Ttemn Seored.

e

Signal

= Achivates signal prior to lane
change.

+ Cancels signal after lane
change.

Speed

» Uses sppropriate speed to
change lanes without exceeding
the posted spaad limit.

» Uses appropriata speed for
traffic conditions (basic speed

law).

Spadng

» Waits for adequate gap.

» Leaves space cushion ta front
and sides.

» Maintains space cushion in
frant and rear of vehicle aftar

Steering control

. I%Esbymmgm

steering wheel smoathly.
» Moves to the center of lane.

Revised 5/4/94

54




DPE PROGRAM EVALUATION

Page 26 CLASS C DRIVING PERFORMANCE EVALUATION

SCORING CRITERIA FOR DPE continued

Freeway evalnafion This section provides details on how to svaluate the driver’s
performance in freeway deiving.

Section AManeuver Ttern Scored Criteria
m Entermy Traffic cEeEE R E Driver is oEerving‘ eraffic
{Ct ramp or {vehicle and pedestrian) ahead,
access way o the left, and/or right.
to freeway) Indicated by head and/or eye

movement to the Joft and/or
right and use of mirrers.

» Looks toward and/or makes eve
contact with vther drivers and
pedestrians when necessary.

» Reaaects safely to traffic
sitnations,
Signal s Activatas turn mgnal
approximately 100 . prioe o
entaring, but not so early as to
mislead other drivers as to '
intention
- * Cancels signal,
peed Usas a; iate gpe trafhe
conditions Ezuic ed law).
Spacing + Waits Jor adequate gap,
» Leaves space cushion to front
and sides.
Lang position *» Keeps in center of lane.
Trathc check . Whle mearging onto freeway,
to the left, andfor rear. Indicated
by head and eye movement to the
left and/or right and use of
mirzrors.

» Checks blind spot.

+ Reacts safely to traffic
situations.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, continued

Page 27

Tiem Seored

o —

Signal

* Acivates wignal a8 soun a3
freeway traffic can see signal.

+ Cancels sigual after merging |

Speed

Meyges at approprate speed for
tratfic conditions (basic speed law).

Spacing

¢+ Wzits for and acceptis firat
availabla adeqnate gap.

* Leaves spase cushion te front
and gides.

Lane position

Meves to the center of gnvang lane.

Steering control

« Merges onto freeway without
going over solid houndary lines.

= Merges by turning the steering
wheel smoothly.

Tane Use

Traffic check

= Driver i§ observing trafbe
ahaad, to the left, right, and
rear, Indicated by head andfor
eye movement to the le? and
right and use of murrors.

* Raacts safely to traffic
Sitnations.

Speed

* Maintains traific Aow speed
without exceeding the posted
speed limit.

+ Uses appropriate speed for
F’a.?c conditions (hasic speed
aw}.

Epadng

Maintains space cushien 1o front
of vehicle. :

Lane position

Keeps in zentar of lane.

Revised 5/4/94
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SCORING CRITERIA FOR DPE, continued

Sects gw—anaw Imm e 'w! =
m i m:: Check * Driver ig m tradiic
contimmoed ahead, to the left, right, and
rear. Indicated by head and/er
sye movement to the left and
right and vze of mirmors

¢ Checks blind 2pot.

= Reacts safely to traffic
gituations.

Signal *» Aptivates signel prior 10

entexing exit lane.

Speed * Decelerates in exit iane,

+ Exits at approprate speed for
traffic conditions (basic speed
law).

Spacing ¢ Waits far adequate gap.

¢ Leaves space cushion to front
and sides.

Lane position Keeps in center of lane.
Steering confxol | * %&s Teeway Without £0INg OVer

sotid boundary lines.

» Exitz by turming the steering
wheel smoothly.

Revised 5/4/94
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SCORING CRITERI4 FOR DPE, confintied

Curve evaluation

Page 23

This section provides detalls on how to evaluate the driver’s
performance jo negotiation of a trrve.

Section

Manevoer

Item Seored

N/A

_
Entering speed

- =
. Reauoeatoasaﬁespeedtomter

curve.

« For mapual trancmission:
-~ change gears &5 meceasary
maintain power. :

- keeps gear enpaged.

Through speed

* Does not brake unnecessariiy
while in curve.

* Maintains safe spesd during
Curve.

¢ For manual transmission:
- change gears as necessary to
- keeps gear engeged.

¢ Presses brake pedal without

pressing the acceierator at the
same Hime,

Lane posidan

Heeps vehicle in lane,

Antematic

bt

This section prevides details on action or inaction by an
applicant that constitutes an antomatic disqualification.

Sechion

Maneuver

Ttem: Scored

T

Amtomatic
i Yibcuti

N/A

Intervention by
examiner

+ Any driver action ¢r inaction
requiring physical or verbal
intervention by the examner.

* Turn and Stop: Makes four
corrections to enter the space.

* Turn ard Stop: Makes four
correetions to exit the space.

Revised 5/4/94
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CLASS C DRIVING PERFORMANCE EVALUATION

SCORING CRITERIA FOR DPE, continued

Automatis
evaluation, contiomed

Bection Maneuver Ttem Scored Crideria
Antomatic N/A, Strikes abjact % Comes i Contact With another
Disqualification, | continmed wehidle, object, pedestrian, or
contirmed anizaal when it conld have been

safely avoided.
» Strikes any stanchion during

the Turn and Stop mansuver.
Up and over curt | Drives over the curb or oo the
or sidewalk sidewalk.
Drives in Anytime the vehicle is in the

ongoming traffie
lane

pncoming waffic lane,

Disobeys traffe
sign, signal, or
safety porsonnel

» At or exceeding a brisk wallong
speed {4 mwph} goes through
- stop sign.

—ﬂaahmgndhght
- right ttrn on a red light.

» Dizobeys any safety personnel
e.g., law enforcerment officer or
fire fighter.

» Disobeys ather traffic signs
and/or lane markings:
— lane drop.
— paintad arrows.
— stanchions, etc.

Dangerous
mansuver

* Any driver astion or inaction
that could have or did cause
another drivar or pedestrian to
take evagzive action.

« Neither looks in mirror(s) nor
blind spot (over shoulder(s])
during:

— lane change.

- merge.
— backing.
— pulling from curb or side of

road.

Revised 5/4/94
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SCORING CRITERIA FOR DFPE, continued
Antomatic
Disgualifieration
evaluation, continued
Seciion Maneuver Item Seored: _ Criieric
Antomatic N/A, Dangerous * Does not move head and aves for
Disqualification, | comtinme | maneuvear, traffic check at uncontroled
continied continued intersection.
» Kills engine in an intargection.
+ Anytime the vehicle blocks an
intersection so that is impedes
cross traffie.
* Street Pavlc: Parks vehicle so far
away from the carh that it bloeks
or impedes {raffic.
* Drives further than 200 feetm a
bike lane or two-way center laft
turn lane.
» Drives straight from a
designated turn lape.
Reaction to school | Passes school bus with fashing
bus red lights.
reaction Lo Fails to gtop fox an amergency
emargency vehicle.
vahicle
Speed * Too Fast

= Drives 10 mph over the posted

speed lomit.

= Drives too fast for safety.

« Too Slow

— Drivas 10 mph under the
postad speed lmit.
— Drives too slow for safety,
Auxiliary Fails t0 use windahield wipers,
aquipment use [defroster, or headlights when
inclement weather or darkmess
reguires it.
Revised 5/4/94
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Page 32 CLASS C DRIVING PERFORMANCE EVALUATION

SCORING CRITERIA FOR DPE, continued

Axtomatic
avalmation, contirmed

Secizon Maneuver | Item Scored Cyiteria
Antomatic N/A, Turning from Makes tarn from wrong jane.
Drhsgqualification, continoed  improper lane
continoed Exception: If improper tum 12
made without merging into bike
lane, do not mark automatic
disqualification as long as the
biind spot is chetked Instead
acore urder Turny, Approach,
Lane.

SIGB evahantion for When the applicant is driving an oversized elass € vehicle

oversized Class C motor homn, straight truck, eic.), Teplace the Turn and Stop

vebicles with a Straight Line Backing teat. The applicant is instructed
to back the vehicle in a straight line for at laast three (3)
vehidle Iengths. Begin with the vehicle 1 t» 3 foet from the cod
or stanchion

The scoring for Parking Lot Driving and Styeet Park is the
same as regular sized class C vehicles.

NOTE; Use Tvum and Stop E column te score the Straight Line
Backing items.
o 5514 Tiem Boored iritenia
St T [ Tralic chack ] ° Checks both mdes ong rear tor |
Backing .| traffic while backing three vehicla
langths in a straight line.
¢ Reacts safely to traffic situaiionz.
Speed Backs vedicle in 3 girzught iine ac safe
gpead and in control of the wahicle,

Brakng « Brings venicle 1o a smooth stop {(does| -
not jerk vahicle).

» Depresses brake pedal without
depressing the accelerator at the
same 4ma.

ehicle position Vehicle backs within a 3 feet weave to

either gi¢e and without hitting curb.

Revised 5/4/94
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CLASS C DRIVING PERFORMANCE EVALUATION Page 33

CONDUCT DURING DPE

Explaining DPE to
applicant

Revised 5/4/94

Bafore starting the evaluation, explain to the applicant what
will be ogenrring. Below are statements o use in explaining
what is going to cccur on the DPE. Always use statement

number 1. The othars are suggestions that can be used in your

pre-driva instruction to applicant.

1. You will be evaluated ¢n your ahility to drive safely and
elclifnlly in different driving situations inclnding oo the

+

2. The evaluation includes noting safe and unsafe drving
practices and your ability to make decisions.

8. You will be driving in situstions that ave typical
throughout the state.

4. 1 will be an cbserver, giving directions abead of time, such
28 where to turn,

5. If I do not say anything, you should follow the road and
signs, unless [ ask you to do otherwise.

8. 1will not try to trick you or ask yon to do anything illegal.

7. 1will ba marking the sheet while you drive, hut this does
not nacassarily mean you have done something wrong.

Have tham sign the Driving Performance Evaluation form
and ask if they have any questions.

Always give the directicn to the applicant at the designatad
point on the route. Use the scripted directions for the routs
when baving the applicant perform 2 maneurver. Be sure %o
speak clear)y and distinctly. Always state where tndoa
maneuver before you say what to do.

Examples:

“At the first corzey, turn right.”

“At tha first street, wake a right tarn please.’

“Tha first (or nest) intersection, left tarn.”

“At the major intersection make a right ‘urn please.”
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Page 34 CLASS C DRIVING PERFORMANCE EVALUATION

CONDUCT DURING DPE, cantinued

Giving directioas Do 1ot use phrases or words that are instructional. *Light,

during DPE, continmed  signal, and stop sign.” You are helping the driver by pointing
thase items out, “Make a right lane change. Next street right
tuen " Lot the driver figure out what lane to ba in to make &
legal faum i

If an apylicant fails to follow directions, do not correct the
applicant unless the action would result in 2 hazardous
gitnation. Continue with the evaluation and give directions
that will bring the applicant back to the route.

Suggested phrases for  The chart below gives suggested phrases to the road elements
instrmetion duxing road of the DPE.

T Road Eiemends Sugpested Fhrase
m Light With other side First major intergection
streets %d&g it.
ential areas, stop, vield, | ¢ First sireet, ar

or uncontrolled.
s First corner

Business area, signal Light, or | First (or next) intersection

8 .

%e& between straets | Three biacks
reinforce whan you pass
sacond street.

¥ Intersection * Cross street, or

» When road ends

Mghkipde directions lse multiple diractions only when necessary. When giving
dim:gns in advance, or multiple directions, reinforca whea

Examples:
Whenapplimtwﬂlneadtomakeanimme&imm&ange
after the left turn or there isn't tizme to give amother sef «f
instructions before the right turn say, “next street, left turm,
then a right turm at first ntersection.”

‘When there is a short distance to make cue or moere lane
changes szy, “at ths first street, turn right and then make a
left lane change.”

Revised 5/4/94
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CLASS ¢ DRIVING PERFORMANCE EVALUATION

PROCESSING SUMMARY

Processing step for DPE  Use
time the appli
Iminist

Office personnel

Revised 5/4/94

Page 33

the DPE.

the foliowing steps in administering the DPE from the
cant reports in the office until after

pp—

1

Action -

L p .
"Key DLP transaction. |

Detodl
Retrieves record from the qata

baca,

2

Applicant signs Test
Repults document.

Signature will be compared by
the examiner te the applicant’™
signature o the DPE =core
sheet and jpstruction permit.

3 | verldy accompenyinZ | Once the accompanying driver
driver. and insurance has been
4 | Verify tnsurance varified inside the offics, do not
agk for varification again (even
by the examiner at the vehicle),
5 | Hand applicant Your |Inform the applicant that the
Driving Evaloaticn form tomtains important
(DL 180 Fslot) ig.PfoExmaﬁon regarding the
6 |Send applicant out o
DPE line.
T | [osert carbon paper | Be sure tha carbon paper is
uwader the top form of |i properly.
the evaluation sheet,
[} ¢k vehice for Califormia registered vehicle
Bcense plate(s) and | muast have front and Tear
valid registration license plates.
stickers.
Qut-of-state regisvared vehicles
may bave only & rear plate.
G [F1ll in top of score * Date,
sheet.

¢ Driver Ligense Number,
*» Circle Route 1 or 2.

= Fald Office Numnber.

» Examiner signatura.

¢ Examiner identification
number.
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CLASS € DRIVING PERFORMANCE EVALCATION

PROCESSING SUMMARY, confinued

Processing step for
DPE, continued

LRE, comtinuad

Applicamt pagoes

Revised 5/4/94

s el

% Wave a;'pﬁcant sagn This 15 important to detect
seare sheet. rmgers. Compare the signature

on the score sheet to the
signature on the Test Results
document and instruction
perat.

11 |Perform Pre-Drive Put the applicant at sase by
Checklist, giving directions in a

12 | Enter the vehacle. pourtepus, vet aeliberate

manmner,

12 |Buckle-up and adjust
the seat belt.

14 | Give prebminary

| ]directions.

15 | Begin the driving

evaloation.
|16 | Mark any errors.

17 |Calculate applicant’s | applicant passed, continue.
Ecore.

If applicant is below standard,
Zo to Step 24,

18 |Tell applicant besshe | Briefly explain any mistakes,
hag passed.

19 |Expiain any
rastrictions that are to
be imposed.

) | Record the scores on
the Test Rasults
docament and have
the applicant sign it.

21 | Instruc¢t the applicant | The employee who processes
to present the Tast the photo must corepare the
Results docwanent at | signature on the Test Results
the appropriate document with the Signeture
workstation. Card (DL 620}, This important

final step wil: haip prevent a
fraudulent drivex Ligense Srom
being issued.
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CLASS ¢ DRIVING PERFORMANCE EVALUATION

PROCESSING SUMMARY, continued

Proceaging step for
DPE, continaed
Applicant passes,
cantnmed

Applicant’s score is
below standard

Revised 5/4/94

Fage 37

—

E ﬁlve:hepmon:hs Infmtheapphcant that an
original evaluation interim license will be issued
shaet. after the picturs is taken.

23| Bimt the vehicle, o to Step 26.
74 | Tell apphicant be/she | Explain the errors briefly.
has not passed. Indicate that the errors appéear
correctatle with further -
practice.
%5 | Give the person the
original evaluacion
sheet.

% | Return the Apphcants applying for
instruction permit ar |renewal may be issuad a
temporary license, temporary license in the same
whichever is class rather than an
appropriate, instruction permit if the failure

does ot indicate a hazardous
condition. If the driving sidlls
are deemed hazardous, issue
an instruction permit. ¥a
Class C applicant from out-af-
state or a foreign countxry fails
tha DPE, the out-of-state or
hme should be
returned to the applicant,

o E‘.nt. tha vehicle.

28 [ File office copy of Cffica retains duplicate copy.
score sheet.
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APPENDIX II

Descriptions of Criterion Measures and Variables Considered for
Inclusion as Covariates in Statistical Models

Type/ name

Description

Criterion measures
Post 2-year total accidents

Post 2-year fatal/injury accidents

Post 2-year total citations

Demographic covariates
Sex
Age

Prior driver record covariates
Prior 2-year total accidents

Aggregate U.S. Census covariates
Urban

African American

Mean age
Married

High school
Social

Unemployed

Age 55 & up
Income family
Income household
House

White

Hispanic
Assistance

Rent
Aggregate driving-locality covariates

Average accidents

Average citations

Involvement in any accidents 2 years after license
application date

Involvement in any fatal/injury accidents 2 years
after license application date

Cited for traffic law violations 2 years after
license application date

Sex of applicant
Age of applicant at time of reference date

Involvement in total accidents 2 years before
license application date

Percent urban in applicant’s ZIP code
Percent African American in applicant’s ZIP code
Average age in applicant’s ZIP code

Percent married of all adults in applicant’s ZIP
code

Percent with high school degree of all adults in
applicant’s ZIP code

Percent receiving social security in applicant’s ZIP
code

Percent unemployed in applicant’s ZIP code
Percent age 55 and up in applicant’s ZIP code
Median family income in applicant’s ZIP code
Median household income in applicant’s ZIP code
Median house value in applicant’s ZIP code
Percent white in applicant’s ZIP code

Percent Hispanic in applicant’s ZIP code

Percent receiving public assistance in applicant’s
ZIP code

Percent renting in applicant’s ZIP code

Average number of total accidents per driver in
applicant’s ZIP code

Average number of total citations per driver in
applicant’s ZIP code
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APPENDIX III

List of DPE and Control Field Offices

DPE office a pgloif:zln ts I;rcec(iitli(ietreé1 Control office a pgloiglnt S I;Ee(:(liclil(:relf
score score

Arleta 11,848 0.1397 Carmichael 5,067 0.1690
Bell Gardens 11,351 0.1517 Concord 3,386 0.1701
Bellflower 13,551 0.1623 Corte Madera 2,932 0.1542
Chula Vista 6,693 0.1440 Daly City 8,401 0.1528
Compton 5,961 0.1459 El Cerrito 5,511 0.1561
Culver City 7,044 0.1384 Fairfield 2,623 0.1671
Escondido 3,818 0.1484 Folsom 2,402 0.1709
Fullerton 9,515 0.1513 Fremont 6,834 0.1557
Glendale 11,266 0.1455 Hayward 5,249 0.1580
Hawthorne 8,513 0.1427 Los Gatos 4,876 0.1651
Hollywood 12,740 0.1356 Modesto 5,088 0.1827
Inglewood 6,495 0.1377 Mountain View 6,438 0.1362
Laguna Hills 5,644 0.1489 Oakland 6,306 0.1551
Lincoln Park 7,995 0.1450 Oakland Coliseum 6,009 0.1466
Montebello 9,326 0.1527 Pittsburg 3,221 0.1761
Oceanside 6,166 0.1470 Pleasanton 3,580 0.1530
Pasadena 14,036 0.1506 Redwood City 4,320 0.1453
Placentia 5,680 0.1750 Roseville 3,165 0.1858
Pomona 8,483 0.1621 Sacramento 4,545 0.1541
Poway 4,359 0.1541 Sacramento South 5,250 0.1726
San Clemente 3,911 0.1589 San Francisco 12,762 0.1345
San Diego 6,279 0.1314 San Jose 7,988 0.1448
San Diego Clairemont 9,263 0.1658 San Mateo 5,444 0.1424
San Pedro 4,949 0.1456 Santa Clara 8,006 0.1417
San Ysidro 4,564 0.1405 Santa Teresa 5,873 0.1618
Torrance 7,635 0.1514 Stockton 5,648 0.1750
Van Nuys 6,209 0.1519 Vallejo 3,085 0.1755
West Covina 12,622 0.1648 Walnut Creek 3,445 0.1638
Westminster 12,999 0.1492

Winnetka 7,632 0.1603
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